Heat shock protects cultured rat astrocytes in a model of reperfusion injury.
We have previously found that incubation of cultured rat astrocytes in Ca(2+)-free medium caused an increase in intracellular Ca2+ ([Ca2+]i) followed by delayed cell death. Here, we examined whether thermal stress protects astrocytes from cell death in this model system of reperfusion injury. Cultured astrocytes were preincubated at 40-44 degrees C for 10-20 min in fetal calf serum-free medium, incubated at 37 degrees C for 24 h in serum-containing medium, and subjected to the in vitro reperfusion experiment. Thermal stress attenuated reperfusion-induced cell toxicity. Furthermore, the stress increased cell viability after incubation with serum-free medium containing Ca2+. These effects of heat shock required incubation in serum-containing medium for at least 12 h after heat shock, and it was blocked by the protein synthesis inhibitor cycloheximide. Thermal stress increased synthesis of several proteins, and one of the inducible proteins was identified as the 72-kDa heat shock protein by an immunoblot analysis. Neither the increase in [Ca2+]i nor the Na(+)-Ca2+ exchange activity in astrocytes induced in this model were affected by thermal stress. These findings suggest that heat shock proteins protect astrocytes from cell death in a model of reperfusion injury and they may affect processes down stream of the increase in [Ca2+]i.